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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optica! 
pickup device capable of detecting an RES(radial error 
signal) by a precise phase difference method and 
preventing FES(focus error signals) from respective 
recording layers from interfering with each other and an 
offset from occurring even when a multilayer optical disk 
with a small distance between respective recording 
layers is used. 

SOLUTION: Light from a semiconductor laser 1 is 
converged on the optical disk 6 by an objective lens 5, 
and its return light is led to a photodetector 7 by a 
quadripartite hologram element 2. The photodetector 7 is 
provided with FES detecting two bisected light receiving 
areas (7a, 7b) and (7c, 7d) and two light receiving areas 
7e, 7f detecting partial light generating the RES. The 
output signals of the light receiving areas (7a, 7b, 7c, 7d, 
7e, 7f) are made respectively Sa, Sb, Sc, Sd, Se, Sf, and 




the FES is calculated by (Sa+Sd)-(Sb+Sc), and the RES 
is detected from a phase difference change between 
(Sa+Sb+Se) and (Sc+Sd+Sf). 
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(57) [£*>] 

[Ml 3E*ftffi«i!telJ:J:SRE S*r«m-e#, 
o#IB«JBBB wE«J& s /h * v ^B*^ >r ^ ^ ^rffl v ^fc^ 

f;£, FE S^tBffi^2o0 2^fiJ^3t«i« (7 a, 7 
b) i (7c, 7d) , ftt*RES«:£j£-r5— ffiO* 

*««7a, 7b, 7c, 7d, 7e, 7 f ^tti^ft* 
HllfllSa, Sb, Sc, Sd, Se, Sf£L 
T, FESS: (Sa + Sd) - (Sb + Sc) KU:9g 
tHL, RESS: (Sa+Sb + Se) i: (Sc + Sd + 
Sf) cofitttft»fcJ:Ottmi-S. 




1 

[fft**l] KM, BJIrX^XVg**?*: 

®9imttm$* mmmm^&mmv yt&m&ytm^-m 

KISS?;**. ttS3ft*^is«iatt*^-t?ia»f**tfcH9 
^fV^Rafi #Sr*ffli-a*j«^* tr y ^ T y 

[it** 2] iMESftslH^ Sfr|ElHltff^^-oSufE4 

y^Ro ■ . 

[ft** 3] TOES:*****. mf|a[pl^f^^OBiiia4 

[ft** 4 ] tuE[e]#r Si ^<£> ffifIB 4 o<Z>5MHS«0> 5 

~f~£> <fc 5 f-«/£ u/cft** i e«4>% tr ^ r y ^« 

Mo 

/^^^^fii^^^L-C. HC«fc&5 2otf)#»J«tt 

*««<©»Wi»±^***** ± o i-«J& Lfcif ** i 
IG^(7>^ tr y * r y 

[ft** 6 ] SuisiHi^^^Mia 4 o<z>$*»i««j&> b 
<DWtft%v> o ituEFE s^ffl tr— A£jw<z>jteas, 

IS 2 o(7) 2 Alt 5 :H:i;otFE 

s *-7&ffiiEi-z> x o izm& Lfc»*« 5 e*c^# tr 

y ^ T y y'mMo 

[ft** 7 ] sfriBiajr*^© 4 o<o$MFd««a> fewis 

S:*®^ 5 -h<D—J?<D 2»ttS3fe**^btt*l±IUft: 
3tSrte*0> 2 »«»*««lcAit C <h f£ <fc o ~C F 

e s ^MiE-r^ ± 5 Lfc»#* 5E«*>3t 

[it** 8 ] WJft^EJRS^JiSrWr**^ 
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if** 6 Xtiflf ** 7 EfficDft t° y ^ T y 
[0 00 1 ] 

£-t-5#try ^r^&ttawfcT^ • s^as 

Mt^BiU J: «9f£b< t*. Dflibtry h^EftSttfc*^ 

9, ttttoEftw^asrW+a^-r^^^stu 

[0 0 0 2] 

^ri^o ^t-^^^-^^ES^^^sictta 
Wt'y hTMLfc^y/^ hf^^^ (CD) 

20 — f^V^ (LD) ^(0#Xtt*L<, SbfcEfifcS 
i^HlC^Ltf^^^t'ftf^^^ (DVD) 

[0 0 0 3] <b^T\ ^©±5ft*«E»«E#l-Bft 

9— (res) <D#im&m&kte&a 

[0004] RE S£&&-tZ>lj&:b Lttt, 

30 (DPD) ifo&SfcSo r^DPDSlls [U]Mfc 0 5/h^ 

x?E^ * tLfcm-^ b oiHitff^^ - ^ttteSfls a* h r 

[0 0 0 5] 014 f-^i~cfc 9 ±EOD P D&T* 

ft, try h^6>osit*Sr, try hM«cipfif**ift^ 
»WiRi 6 -tix^affi^rpi^wilfti 7 trio 

1 8-2 1 <Z>4o(Z)««^4»W*n^:3t«a»"C 
^^r^o ^Lt, 5>fJ^l 6 £ 1 7(D3g^(-^Lr>tt 
Mfi:fc5"^20^il 9 t 2 1 ^^b^tti^J^ 

ffitBJSSrlttt*l|L-f S C t t-i: 0 R E S 
[0 0 0 6] ^(D{iffiMfei-i:5RE S^r^n^^ 

#1¥4 - 4 0 6 3 4#^«^BB*SiXfct03&Sfc5 
(WTWJi ir#i"5) o Bl5tt, Cco^;t 0 y^r 



3 

eh* 6 tejt'rj * 9 -cfcSo 

[0 0 0 7] ±B«*ICJ3V^-C. !Pl^6© 
jtfcT— A 1 214, ^UVXl OiCioT^r^^^ 6 

fti/^Xi OSriiiSU *3>flcu— T l i^uyXi 
0<^IHfclEH£n;fc*P^7-k5li-?-l 3^<fc 9 7* 
-r ^ 9 8 0Sf £*v£o 

[0 0 0 8] B16H, *p^7A^i 3i:7i-hr 
^f^^^-^^h8O|¥ll3$:/Tt 0 ::t\ mm (a) 

*5«9, 7* — (FES) ttfflffltfCSft 

fc. RE Stkmmt LT»*:R'<* — >***ffiJ:»fc 
S*IrHcI5»L*i««3 3-3 6 Sr«;?_-C^£o £fc, 

ft*'k«:]gu&i: b ft: try h50^|p]l£taa-r5*|Bl*:* 

^ — >3 3- 3 6fS, r<^)x - yJffi**<Z>#AK. fip*> 
*l-*4*Rfc»/a*ftTV*-5. tit, MB (b) 

lHlJFf3tt2 3tt««3 3^6. ElSf * 2 4 I4«« 
34^f), [HltFf*2 5(40*^3 Sfrib. miff 3t 2 6 tigl 
«3 6*>fe, BSf*2 7fi««3 7^P), Hl#r3fc 2 8 I* 

[ooio] I^IH (b) \^-7 * Y"f ^"r 9 9 =^ 

hr-YT^^Ii8a-8 f 0> 6 o 

£ 8 b£>$MMI&-bte^ ISSr* 2 8^5^^- hy*4T9 9 S 

S. ®$Tft2 3RZf2 6teWl<D7* b^sfT9 9 

8 eK, lHltff*2 4 XT/ 2 5(3:7;*- V?* 1 ?** 8 f (C 

[001 1] " T\ FE SI4^^ Y*r4*r9 9 8bt 

8 c OBA©ft^P)7* Y*T>(*r9 9 8 a fc 8 dOWA 

ft|:J:oTftti}t'§5o RES Ii7i- hr-f 

9 8 e £ 8 f ©ffl*ott»S:tt:«. *jr-*"6 4: \z £ V 

teffi^fe x o -c w ai -o* 5 0 
[0012] i r *5fi-ett, #7* ^ ^ <h tr, 

E«B*«fafc#IBIB»«W*: (-#l<hbT, 2mf^^ 
^«at<ODVD3as*>4o ) OBHXfcffi^-frbftT^ 

($Wl:i4^P^7Ai/-fa^ y h<D-i£&&\t bT, 
*BW*A*, W7-3 1 5 6 4 2-5§-C4fcfcS3liL 
fct^fcS («T«*«I2 4r#-TS) 0 0 1 7 C 
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[0013] fl 7 f4S*W^I4_b56<©ia 1 3 05t^^ 

[0014] if 1 a^cotti&bfcte. 

a*^- 2 u 3y^-h^^x3^it, nm 

uyX5(^J;^)tf^^^6±t^$ti^ 0 3fc7W ^ 

[00 1 5] ^1 *P^7A^2lt yt"T>(^9 

10 6 07 ^T;u*^]l^3f6 y ^fSj^S^S^JiB 2 g 
<!:. CO^f"JH2 g(DWb*7^^^ 6^)7^7^ 
xJStibk o£ 93tx>f *9 6<D by y ^ 
^JwttS^S*rpl^5£t^S»W»2 h 4:^,1: 3o 

<£>#fjffi^2a, 2 b, 2 c (Zl^WStt. --ttt-PiXwtL 
b#^#J®i^2 a, 2b. 2 cfC*fJCL-t. SUfl^gl^r 

[0016] — *\ giitm^ 7 13. #7*>f ^^6fiQh7 

g3t««7a, 7 b, 7 c. 7 dfc5HMS;IX-fc««** 
^ b-CV>^ 0 t*Oi$*««7a, 7 b C7rf— 

s*««7a, 7 bvmizxXfaicffiTZ&mm&mxx 

7 e . 7 f lift 7 y {^^t bT^/^ffigi^Kfi 

[0017K, ^*®^7 a-7f d^OlilM^^ 
^ WfilSa-Sf fctfii, (Sa+Sf) - (Sb 
+ Se) (DmW-^n^^. 7t-^^iMFESiS: 
4:)5S-c#S. S*««7c, 7d^tli^ 

Sc. Sd(D^ (Sc-Sd) Sr»*i-ix«. h7*^ 
^^»ft«#R E S SrtdtH-C* S. 
[0 0 18] «Tf-7^-^-*^»^fB-g-FE SOtttBJDS 

isrBi sicm^^^m-r^o ^9 6<Dmmmm 

HJcStb-C***^, **S^«ffi^«Pi-«. Hi 8 
(a) l^^i-^^tC, ^P^7A^2^»2 a 

40 i&y hW;<D\f-J>sP 1 ^^J*-r^ 0 ^fl^JS2 b 

(Cbf-jUP 2^JK^b. i>*(ffi«2 c"ClBl«f**X*:lal h 
7y*V^fflS5*tt, S3t«*7 cilctr— AP 3 S: 

[0 0 1 9] d rr% t-AP 1 (i, %f^^9 6^5^ 

^^flgJ: 0 tie<5v^»-&ttH 1 8 (b) iOTti; 9 
(c) ^Tjk-TX 0 V^i"iX3&»— *og*««7 aXtt 

7bi:^5 0 ^ A^ < v^y *W:m\^t£ Z> 

50 tf— AP Hi, H18 (d) XT/ (e) lc*-j-«t 5 



5 

fl9KRttfc*»gftffl«7 eXli7 f t^^ffi^So - 

[0 0 2 0] @19 fcLjol^T. 7 e , 7 f 

&tti£*b5FESte. REW^F' WtJ:54FES 

[0 0 2 1] fflg&S^:^ 7 e , 7 f ^r^it/c^^ 
fc* ±S3tffi«7 aX(i 7 b^&tr— lj&Sf«ftti 
U BI18 (d) RtJ 5 (e) Ic^-T £ ? *J|bS3tffi 
«7 eXtt7 f {^©*#Altt5*m F ' t Wl C 

Att-TSt. (Sa+Sf) i (Sb + Se) ©§#ft 

Sb) fil*P*TMJiftS***7 f> ({±S*S f ) "CS#as 
i5^<I^im*®«7a (WAS a) iCiD 
ittM»7e (ffl^Se) -Cg3te#*&**K V> 
-ftbi-Lrt>^^^ > ^ ^>^D y Srigxifcx — 
*^«»-eii. »J»S*««7 f , 7e©S*tJ:'9 
(Sa+Sf) £ (Sb + Se) (^i^fSl:^ftt5 

[0 0 2 2] ^(DX o ^ N — oco^gr^^^com^fi^ 7 

BISfS*FES^a$ixSo. *<OlZlb. (S a + S 
f) - (Sb + Se) (D^m^X «9 . 7*— 
-5§-FESfS, HI 9(^)MFT^tJ:5l-s #<<1-%i? 

m 7 e , 7 f OTg^Sftfifflge 7 a i 7 e XiS 7 b <b 7 

[0023] zcoyt^^m^^x, m2 o(^t2ir 

H2 l2iO t Bl2 2Srfflv^TRWi--5 0 H2 0CDD 

vd 6 * i*. jss td^awstE6' -o±k:»ije« 

16' - 1 i:^lT^t^ y9 U'y^2»SftO/hS 

5 0 B21, 2 2<^«ttlTI±»*^>X5©2Effl: : S:* 
U Tl, T 2 fi-ttL-Ptt» 1 1E»JH 6 ' -1, ^215 
fltl|6' -2^*3t^-A^«RA«ttfcftSffiltt-X?S) 
£ 0 812 1 <£>F 1 fcu »*U^X5tll^lfc» 

^W#P)ix5DVD6' cDHlfE^Jge' -1 F 
ES*-^ F 2J*S&l£#ftu;'X5£H*ftfc»J&> 
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[0 0 2 4] 3\ ^-15^J16' - 1, 6* -2^fe(OS 
»*ft*s«*LV^fcfi3ei-Si:. *B8fc»fe*L*FES;& 

— XttU FliF2^iftotB2 2<OF3tft5„ «fc 
oT, T 1 XVT 2 0#1E»J1 6 ' "1,6* - 2(D^ 

70 [0 0 2 5] H*fc* 7 f , 7 e 

^t-i*. @2 3^fJ:5^ Sll@^^)(7)FES^ 

— XfctFl* , ^2ll^f)WFES^-^JF2' £ 

fiFT tF2' ^K&o/c. 0 2 3<E>fl£#|F 3' <D J: 
5ftFES*-^t45, 

[0 0 2 6] 12 4C0HHfi^COFE S^? — ^F 3' CD 

FE S^+»^0^iK*LTV^ftv^^:ae)jC, T lftt/T 
2<Z)*JiO-&«ftjSffi«-C. -t^l-fttF ESt7ty h A 
30 f 1. Af 2«4U S&fcttffl««fc3fcfb-r*r £ 
i45o 
[0 0 2 7] 

— >3 3~3 6«u FESftfflffl©»^/^-y3 7, 
3 8 £ttSiJ^K*tSiK«^*>Sfc«>. x - y mi^C0^& 

[0 0 2 8] ffi*BSftl^<t5RE S^ffite. IaJ#r 

^ — > o PS CO *tft |^ ± <D 35 5> (DitL ffi S: it U "C V ^ 

[0 0 2 9] £fc. ffi^HM-^^. 1B»tTy hT*co[HlJff 

[0 0 3 0] F E Sf*JS*P0>-*--f ^aiy^iSfeS: 

[0 0 3 1 ]-*, a*ffl|2^3tefc!'iy^TiyX«ttf*, 
5^ *^^B«-feS«E<z»:^^fc5o 
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[0 0 3 2] £fc N RES D %<D\B\tf\s<& — l/(D^r 

»03t««tt?«lfflbrv^*:«). Hi4"CKitfc4» 

[0033] *«9!Mu r<©± 5 4atti:i*-c4Sti 

jE»ftffi«aE«* (RES) Sr«ia-e#, S&dttJBUB 
«E«©/h * ft^JB^ >r * ^ ^<o y * - # * -tf— a? a* nj|g 

[0 0 3 4] 

V s Ty^fpj Jcffi a r 5 * ft {£&tF£ fB 2 #fji§& 4: li J: 

[oo35] u < #4, Miasat*^^, weihiw* 
[0036] »*u<tt, ffiriaaft*^^ iiufE 

[0037] ff*L<*i, mmmmm^cDwiu* 

[0038] ^^L<ii, aatasjtsi^i^ 

-#*KSS«#*£j*i-S4>*< t h 2 o<o 2 

2 o<0#ffl««3&> h <0 F E S $Lf&m tf- A ^r^n^tlS 

2 2 &m&%w&<o&mm±\z.mytzi£z> x 5 \zm 

[0 0 3 9] »^L<(^, S5fS[HJ5T^^-OSfjfE4 

ic. ^tHliff3t^Hirf2 2o^2^fi)§^ffi«(^AW^^:6 
[0 0 4 0] #£L<f3:, mflElHltFf^^0 4oCD 
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BtFlB 2002 ##J§3£$»£<^ 9 ^><7>-^0 2 

tt*tH Lfc*Srfl&#*> 2 #«S:#««fc: Aft $ -fr 

[0041] ^/c. ^sw^at^ *^js» • w±mm 

So 

[0 0 4 2] fiLT«-**WOflFffl«rRW-r5. 

[0 0 4 3] ±IBco«t5t-> W^MtLT+$ti: 

o(O^Mffl«^e^*^4o(DS*^T^U^{C§3t^ 

* 4 ##J* n ^7^^it5 C t dS^Tfigi-*-5 <£> 

[0 0 4 4] in;LT\ JbEfllfiEJcJiixfi, [eI^^-v 

[0 0 4 5] ^/c. 3**^365, Eni^f^^4ocD^fJ 

*««Sr«*S«*KfcJ:Jxtf, FES^RESM^ 
^W^v m^&7* Y'r^'r? ?&&mitX*%Z><D 

[0 0 4 6] ^/c, FES^7 — ^S:±EOj:5«-tfiiE-f 
^ O^-^-fey h^4t^V>FE SS:4*t5 

[0 0 4 7] J:E<OtS*«2 ttt**!9, frfc id 
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[0 0 4 8] 

[0049] (mmmmi) 01 -Em*, ^m%^° 
[oo5o] ^fru— if i frtbcDmmytte, fcvy^ 

[0 0 5 1 ] ^r-e. 7**^^1^2(3:, 2 {Ct^ 

f-3£t5£#fij;g|2 g r^t^E^-r^x^Tf^, 9 

#lig|2 h k\Z X 19 , 4O0^ffJfg^2 a , 2b,.2c, 
2 d\C#mi$frX\,^ 0 ^|«2a, 2 b, 2 c, 

[0 0 5 2] §^^-7 12, *#<#U"C, 

^^A^^2(DlH]Sf^fS]. gP^y^^tC^i^ofc^-rSl 

#JS*gt$c (7a, 7b). (7c, 7d) £^OfdlO 

mmmm7e s 7f ^4o^*i^it^5 0 

[0 0 5 3] 01^^03 (a) i^-ri; 5 f-, ^-^^ 
#^<£>P$t;iJ3;, if^^^2c0^fij^2 a T-lHlJff 

«9 ftte* 2^#JS:*M^ (7 a, 7 b) <Dy~Jj 

fa\cmz$z>2rmm7 1 _hMtr-^p i£^i&1-£ 0 * 

(7 c, 7d) (Oy jjfa{^mZ$Z>ftmm7m'±{Z}?— 
AP2i?gj4U ^#Jffl^2b, 2 d-^0SfStLfcjRi9 
*tl, S*fi«7f, 7 e _hiC fcf — A P 4 , P 3 

[0 0 5 4] fty** 6t>i&m&i%m± 9 h^m^ls 

X5 {£ifi-3< t^APlMP2lt 03 (b) 

RES= (Sa + Sb + Sf) - 

mmwm2) 04-07(3:, *mm%\?v?Ty-fm 

3£««U Sat^T-ofllfiKdsillteJgte l <nJt\?ytTy-? 

[0 0 6 1 ] 0 5(^^3; ^(D^%m^- 7 (*, * 

IpJC055-#J^7 1 , 7 m XftU £ tlfc&BW(D 2 2 5> 
#IS*««(7a, 7b) £ (7c, 7d) fc*«tt?«fi8 
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45. — X^^^6^M«ti9t»«^ 
^5i^Lta?d>6i:, B3 (c) \C7jk-f£ 0 t^, * 
;h^*LS#;««7 bX(i:7 c«l:*K45o 
[0 0 5 5] C<7)fc#>, S3tH«c7a, 7b, 7c, 7 
d^ffl^f^^tl^XS a , Sb, Sc, Sdtf^ 

&lcj;«9, TIE (1) 3So«J|SrtTAfi, #»«rt# 

70 [00 5 6] 

FES= (Sa+Sd) - (Sb + Sc) — .( 1 ) 

#»JSi«2b, 2 d frh<nmm%&, ^tl^tl^ 
£Sf, SettSt, RESfiSaiSbiSeOfP 

ft#£. Sc^Sd^Sf cofpm^^ts^iti!5is*-r 

[0 0 5 7] rrt\ **Jfi?gtB 1 t?tt^ 4 0£0^n^ 

T, ¥«4 4 p ^7 Ag^ 2 ^rftif 5 ^ t ^ pj 

[0 0 5 8] ^jn^T, *HJfi«HBi^J:^i, lsi*f^^ 

h Isftm&^i/t?* << * ? 6 3&s«v^»^T*t>, RES 
l:45 0 

[0 0 5 9] 4*3, CD h V s ^ ^CO 

DDiatry htii4< , jta^^^^^ffi^b^-r^^ 

Ttt\ TIB (2) ^<D&m^£ ) 0'7y^x-Zf;i'm\z£Z> 
RES t^fflt^^o 
[0 0 6 0] 

(S c + S d + S e ) ••• (2) 

[0 0 6 2] 5 4#l^i-*5V>T, ^^^^CONF 

twtt, 0 4X15816 (a) i^^-TJ;5i-, *=n^^^^ 
f2©»W«2 a-C|HlJf**tfciJD36tt, 2 5>fJS^ 
ffl«(7a, 7 b) <Dy*^f^3£U ! 555'fJ^7 1 _LiCfcf 
-APlS:JgfiJt5o »flg«2ct*@JfSJlfe 
SOJtfi, 2 4>«a3t«« (7 c, 7d) ^y^Tfp]^® 
U!55>SiJ^ 7 m Jbt^ tf- A P 2 ^«f5 0 

[0 0 6 3] * LT, *x -f * ^ 6 35S^«^«fll«t >9 t> 
*t«jU->'X5JCiS-^< l^t^P 2(i, 0 6 

(b) fr^-rJ:?^, -tn-PixS3e:««7 aXtt7 dffij 
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JMSl^Xs^fciS^Si:* 06 (c) 

7c«C*#<45fc^ 7t-*^ilffFESfi 
yy^^^^^/^feicj: (9, TI5 (3) 5£cDiggL£:tT 

[0 0 6 4] 

FES= (Sa+Sd) - (Sb + Sc) — (3) 

##tfH*§E2 b , 2 d^feiaSr StbfcRE Sj£W 

«7d, 7 b (CAM LT^S^, W#<03til:tt:S¥ L < , 

[0 0 6 5] *HJ6«H8 2lC*5t^fi. RESfi 

Sa^Sb, S c <b S d <Z>ftfS#OffiffiS:Jt 5 

[0 0 6 6]*SI**tt2i:J:5»^ _hf23«fi«lfi 

[0 0 6 7] 3:fc, **ifi«IB2(cJ;ttfi. 45-W«B«2 
b, 2 d3&v«><7>3tjcj: 0**tf>^f -J-^ ixv^S/h 
H7J^-f-± 5^. 2#«a#*^£>Jf« 
C>a3fe®$c7b, 7d£7a, 7 c K*tU"C x^TIrIK: 2 

«aft:*#<u tf — j\ p 3, p 4 as^&j&ttJIB-ea* 
««7b, 7d^o (x^fa) <t 

[0 0 6 8] (JgJS^f&3) H8tt*38W*try^r 

FES= (Sb + Sd + Sf) - 
RESI1 Sa tSbtSc, SdirSetSf 

[0 0 7 4] **lS««3^J:a*&t>, JbESM 

ffi3KJ;£3§^f3:, HtSJgflg 2 tCifc^T t* — A P 3RXf 
P4t)FESfffi^t»^t^^OT, [Hi 

[0 0 7 5] (HJSJgffi 4)09 Stfi 1 0 f**38W# 
*try^Ty^»««4, tt««ttl:J:5RES«:«ttlt? 

[0 0 7 6] r ±I5HSS^1~3CD*^^T^# 
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[0 0 6 9] i8C^tJ: :o^f7ll * 

n^^A^^2cD[Hltff*-[S], Ip-by^rBj^fJffJBofc*' 
|pJtf>4 0<D#SMS7 U 7m, 7 n, 7pT»«Stifc 
■K38«0 6o©SJtS«7a, 7 b, 7 c, 7d, 7 
e, 7 f -e*J«£iX-0*5o 

70 [0070] z<DXo^mm^^^x. &m&vtWi<Dm 
fas, ^7 j±m^-2<Dfrwmm 2 a T^i^nfcM 

>9 3tte, a3t®*£ 7b, 7c 7 m±iC tf — A P 

l*»*t5. 4fc. »«««2 c-CElSrSnfcSiO* 
«\ 7 e , 7 f 0>5MRI*ft 7 p _hiC A P 2 £: 

S*ffl«7d, 7 etf>#ffj|§l7 n ±{It^- ^P4« 

So 

[0071] ^lt, efr&M&Vtmk *) fc 

11/VX5 iraa^< tr— ap 1 ^t/p 3^, a* 

:7 bffi!|t^^:#<* ( 9, tr-AP2»tfP4fi, a* 
ffl«7fX(4 7dfl!ll^#<ft5 0 — Jfrr'-f-X^e 

AP l»t^P 3f2, a#*«7 cXli7 affl»C*# < * 
19, tf-^P2MP4|j;, a#;^«c7 e{RiJle*:# < * 

<5o 

[0 0 7 2] CCDfctf), 7t-*^PifffFESIiy 
X^^73C3/^»lC«t9. TIE (4) ^CDSISl^^x 

[0 0 7 3] 

(S a + S c + S e ) — (4) 

jjSSrWffiUTV^Sc BP*>. *!51fi»llS4"Ctt, ffifflU^ 
I^J;SRESSrttait?*5*^*«C*3V^, FES^- 

^ [0 0 7 7] i9lOTt^P^7^if 2(j:, 0 2 (C^ 
-T. BP%JilBSIlfe^ffil<0^n^9A*-T-2 
j«-e«>5^ a** : f-7«>«ftf±. H2ic*i-t<Di:Ji 

[HiiFT*r^. BP^y*rrBi«-«afS»ofc*iPio^Wjt9 7 is 

W7m-e5>W**t*:2 0<Z>2^#Ja3tffl« (7 a , 7 
b) fc (7 c, 7d) k*<DWMDf&&m%L7 e, 7f i 

[0 0 7 8] ceo J: 5ft*fifi:«c*5U^, *«jR«1BoWp 
ic*p^7^ ^^f- 2 (o^s>J®^ 2 a -eniw * tiitM y> % 

50 te, 4>WIR7 1 _bictr— AP i ^Mt^c 5>#J 
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[0 0 7 9] rrT% gjt««7e, 7 f tt^rtb-pn 2 
^fJS:*^^ (7 a, 7 b) t (7 c, 7 d) 

FES= (Sa + Sd + Sf) - 
£/c. RESfJSatSbtSf, S c k S d b S e <D 

[0 0 8 2] FES^^^^±l{CoV^-C^>L ; R^^fftPJ 

H10 (a) i^-tX. 0 ^M?t£tlX\;^t)K Jtfj* 

APiStfP2H:, EI 10 (b) t^-TJ: 5 -tn-P 
*L*#««7 aXtt7 dmiJi-^:#< fc5„ 

[0 0 8 3] -^r, ft^** 6 36s^«jS*«J: r> htt 
ft^yX5/5^I?^^ BlO (c) K:^M-J;5 
fc* *ix-eixS3t«« 7 bXli7 c{B!it-*# < fc5 0 * 
It, 010 (d) , (e) M^-T J: 9 t'-APi 
^t; P 2 b fi^{H Lifefe S t (l^^rt^ tr— 

AP3at;p4t)S*««^e)fi^ait) fes©^ 

[0 0 8 4] SklH, 010 (f) ±% 
tt*fflbfc#Mt, B«t5S***7 el^^Att-T 

So s*««7 f ^&tt^aufc3ttt. K^-rs 

S*ffi«7 c^S«A*ti-So t^AP2MP3fj:$ 

e>i=ig*««7a, 7 f a»£fs^ffluttttsas, tsfaei^ 

CJ;5fct^^a s ffi*LT^<*:«>, _b|E (5) 5C"C« 

[0 0 8 5] J:oT; e-AP4WP 1 as-ttt-PixlR 
»t58*««7c, 7e(^Aitt5^tiaot, 
±E (5) ^S»$tl5'FES(t BR-fSSiMMIE 

n e 

[0 0 8 6] Hi 0 (g) K^M"* #7*^ 

fc*»B»t5fi*a«7 f M««A#*U S:3t^7 
ed^tt*BUUfc3tf*B»-t-5 7 aicSSAtt-TSo tf 

-^piit;p4ttsb e> i*^m u« «■ & 

(5) SX^i^WFESl:|j:CT^4 

[0 0 8 7] ctoT, fcf-^P 2XU«P SdS-ttt-eixW 
St^f«7f, 7al^AJtt6l<l:iaoT, 
*7 f -<^^^5a<5<»'&4:ra«t^ ±12 (5) sCt?*© 



(S) WM^l 0-2 6 9 5 8 8 

14 

1 t P 3te^y* — %*VtmX+mC33$) (xtt^rf^) K 

[0 0 8 0] ^(Dtzbb, *j|llfi?Bffi4(r*5V^rtt, :7*- 
^^iff^-FESIl TIE (5) a^SWtfi 1 *. 

[0 0 8 1 ] 

(Sb + Sc + Se) ■» (5) 

[0 0 8 8] :0^|f,WFES^^(l -biet£Sfe 

^uv^by«:«x.fciff«teft*te0teiS<3< o 

« 7 e . 7 f ©J^tt^S*^ 7 a £ 7 e Xf* 7ci:7 

i&3£ trv^F e s y^gfctc o tciR^^ii-s c h 

[0 0 8 9] iot, .ft3KW2"C3*'<fcJ:5(-. JBRQEE 
BtO/h^ft^Jix-f ^^SrW*bfc4S-&-Cfc. &MXCD 
FE S^-^-fe^ >tf+#'h£< ^m^St>(5^A/ 

[0 0 9 0] CCD J; 51-, «*«2-CfiFEStftfflffiS 

30 UitfH«U*^RE sttWfflif— ^o-r^^-— #^fii 
co*aVRES«ktU«S*««*:#Sfc*"JfflLT, #V ^ 

* y ^ l/>^aif;r7t- %*m*&X<DF E — 

[0 0 9 1] *«jS3t««*KWS^SS^ftv^ 

[0092] xmmmms) mi l&twai 2«**m 

<03fttfy^rs/^»«t>, ffi«3ljft^J:aRES4:ttta 
T*#£3fc^lcio^-t. #lr^^ 5 StT*HFE 

[0 0 9 3] Hi 1 {C7jki~ J;5fC ^HiS^S 5(0^0 

1^1X9 0° laHELTV^S. <9 , y^f^^^v^T 
5(9 dSlf y h?IJ*|fiJ, x^7^T^MXfc^§9(0$ 
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[0 0 94] Sfc, 5**^7^, *n^Aig^2tf> 
EWt^IpK EP*>y*ipj^fSff»o*:^iRi<05)'WI6 7 l& 

b) i (7c, 7d) ^tLTV^o ##JI&7 

9 3tfi, ##Ji&7 1 Jhtctf— AP i Sr?Kfig-t-5o 
»W«*2 ctfia*fSixfcBIO*tt. #fll&7m_hf£tf 
-AP2t»«tSo Sbl^ »«««2b, 2dT*[H 
|frSlXfcBI9 3fctt, -ttt-?*tS*««7 d. 7a±l^b* 
-AP 3, P 4 &&J&-tZ> 0 

[0 0 9 6] tr— ap3, p 4f2- ; £;ft,^;txtf— 

P 1 fcy*«UCpittfcffi«-e; »W|7 1, 7 
|^]T*i:v^^Ri0^5 tf-^P 1 P 2, P4i:P3(i^ 
[0 0 9 7]'^Ofc^ *^KSfS*F E Stt. 

tis (.6) ^>m*sr?Txtf* k&-x*zz>o 

[0 0 9 8] 

FES= (Sa+Sc) - (Sb + Sd) — (6) 
£/c, RESteSatSb, Sc^Sd <D;fa{f -^CD{itE 

[0 0 9 9] *Hlfi»lB5"t?tt. FEStRE 

[0 10 0] FES (DtfefcHlCOV^T-^*^ L^r^^S^Ift^ 
i-Sfc, tf-Al^^^^tO^^^. HI 2 (a) d 

«J; r> tS*»i^vX5Jc:iS<3< fc. f-APlMP2 
14, 012 (b) {c^-TJiptr, *n-P*xS3te*«7 b 
XI4 7d«:*#<45. -*^-f 

K> t»fci/yX5^b»?^5t, HI 2 (c) 
3 fcf-AP IMP 2 tt-tn-^ixS*** 
7 a 3m 7 c«K*# < 45. 

[0101]^ IT, 012(d). ( e ) (C^-f J: 5 
id, tr- A P 1 »tf P 2 7 b 7 d I* 

&mi,1&ftZ>b (Wi^-AP3i:P4t)§3tI«7 
aXt4 7c^?)tt*ait) FES^t(»>lW 
5o 0 12 (f) d^-T J; o >c#<7 :f 7^ 
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dJ&»fctt#.ttiLfctf— *P 3tt«SE^SS*««7 a 
««A*t"*-£. tT— AP2. P4fi<S&fcS#««j&*& 
IS^ffi UttttSa 5 * fjtfH C J; 5 If — AtfSJfc*: LT 
<fc», ±IE (6) SC-e«»*ttSFES^fHgSfe^- 

[0 10 2] iot, tf— lXtfP 
»t5S*««7c, 7 a l^AttlTSr <hJc<fcoT. 
JblE (6) *-e«»**tSFESf4, »*-*-SS36«* 
70 UHf— ArtMSAltbfcV FE S^3 — ^UUfc^T. 

[0103] ^7t, Hi 2 (g) i-^-rJ;5{^ 
fc^P2ti, »»i"*S3te««7 bfc««AI*l^ 

s*»*7 a^fett^tBufctf— ^P4«. s 

#««7 dKWflLMt-Tfco t'^Pl> P 3 
S*««^fett*ab«ftSi& s . lilSHCJ: 5fcif— 

^ «^LttK/^, JifBHlSfc (6) =s-o«*£n* 
fes ttJKB i 

[0104] ±o-c. tr— ap 2^o=p 435s-tn j eixB 
St5S3fef«7b, 7dMAItt^:^aor, 

[0 10 5] r<DB*#ib*t£FE S^7— Zfft, _LSES£3fc 

0ij2T*^bfcH i 9ohi^f kmmztev, v^-r^ ^ 

^ igc 7 a — 7 d tf^tt^gftW** 7 a <b 7 d Xtt 7 b k 7 
^Dy S:i68x.*:«*T? 0 — ©lU*^tt*"36^ft"f-5 CD 
ifcjfcb-C^fcF E S^7 — 7 t &i&M\Z0\Z.i&3?&1tZ>^ k 
[0 10 6] JzoT. t^*^J2T^-</c<t ?^fimiSHI 

[0 10 7] /iSS. If— A^l ( S»b77t- 

fbtt. ±Kiaill*«4 fcW«t?*>5. **«S*»5«c:a3 
V^TJ±, *J6»«4ra«l-. RES&fctiffltf-AP3. 

FES«Uffl**«*^Alt"rS-i:^aD*.T, ^^>t- 
FES^ffl^APl, P 2dSSVMCt 5— *<0 2$> 
Wa*««t-AJW-rS-i:l-<toTF E S*-/Ml 

5^ [0108] *l8Jfi»ffi5ic*5v^rt>, «9bS*««* 
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Kfti"i^. re sikfcm^-j*^-?*— $*vtn<D% 

RXfKWC 2 OOF E S«fflfflg3teffi«&*&fij;B L 
T\ FE S^-T'coffilE^ff 9 ^ kfcX^Z> 0 ioT, 

[0109] (Utt^flg 6 ) EI 1 3 fi*3B W3t s> ^ T 
r^/8lt, fiLtiHfetcj:5RES^^aT*t^^;^ 

[o 1 1 o] eh 3\z7F-txo\z^ &mmmn6<D*u 
^^^mi L 2^ nmmms^mi ik^-t^p^a 

* J j L 2©iaSf* , iPi, fiP*>y*iBiiciaff»-3fcirrp]^W 

^7 1 &0 ? 7m"C»W$^2oO2 4>fiJg*«« (7 
a. 7b) <t (7c. 7d) fc*<0*fc<Oje?g««7 e, 
7 f *«:*LT*3!K . 2 »W**««©jt« 7 a, 7d 
tey;&ftt-fi< ffitfT*59 , fe]&m%L7 e . 7f<tfcK 

S**f7ttt*4ot^5. S3t®^7e, 7 

f ttS3fe««7 a 7 d^rtfldlcBEJBL-O^o 
[0 111] COJ: 5ft««Jc*3V^T. 

n Jf 2 <£>##m*£ 2 d "Cle]tFr£*LfcM 0 * 

«*2 cT*lHllff*tbfcM*)3ttt, ^fJ^7m±(^tf-A 
P2«t5 0 Sfefc. 5MM««2b, 2d-e@iFf* 
ttfcM9*tt. -ttb-enS:*««7 f . 7e_bt^t^-A 
P3, P4 Sr^-f-So 

[0112] ::t% tr — ap 3, p 4 te-ttL-etttr— 

P 1 t y*T^^«lttfcS^^c7 f „ 7elt 

l<bP2. P 4 <b P 3(1^^^-— ^J^^ST'IrIC*-^] 

[0 113] ^<DtL#>^ 7t-^^^lMFE Stt, 
T1H (7) 5£tf>8tW #»5^i:m5o 
[0114] 

FES= (Sa + Sc) - (Sb + Sd) — (7) 

RESfiSaiSb, S c t S d (OSlfS-g-^ffitt 

[0115] nt\ tr— ^*S'&*R/!a*iB^e>y f 7* — 

tmt&0\Z^ RE S^ttlJB tT-AP 3, P4^^t 
^*?i«ICA#t-t-^o FES^ttSffit'-AP 
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1, P2iSSVMdfc5— *0 2»Wg3t««lcA*t-f« 

[0 116]^Wl6m RES^lilf tT-^P 
3. P4iiFES(D^tv7^^^> ? rtOFES4^ 

a— *^*HB^ftofc»^(C(0*F E S \zmm*5~X-Z> 

[0 117] ioT, ^^4^1/11^® 5 (rlt-< 

^5 a 

[0 118] **jffi«2ffi6fc:fc^-Cfc, *a5*««* 
Rtt-ffc. RE S^IHi^tf — J*(D*r~?$ — $t y>Vz1&P>yt 
RXfK\,^Z 20COFE S*ftHJfflS*«««r*JWWfflU 
FE S#-^0Q#jE£fT5 r fcj&S"C#5 0 iot, 

[oii9] ^k±(omm : mm<Dit^y^Tiy^'mm^m 

[0 12 01 

tf, ^/^4^fJ^^^^^^ J f-^^i--5^^:^pT^ 
^ {^5£>T% *<Z>$h *try^Ty^Sg«<0«f^ttS:rBl 

[0121] ^ID^T. 0*f^^ — >tCj:oTlHl»f*ttS 

7 h Lfett^ftf-f #«V^fc»^"et), RES 
^ [0 12 2] »^8e*53|E*<iD*try^Ty^ 

«tix.t^5^ FESiRES^fflffi^f^ 

[0 12 3] .»«cBt*«6 3lttfi!*:«7lE*^>fe 

5(? tr^^r s/^3Sa^J;ixtf, *SB»W^JioPfl<oiEKds 
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yj&s^LfcVV o* 9 t7"t y LiV^F E S 

MA J: < fT* 5 * tr y 9 T y ^m&R Tfz (O X 5 4* ^ 

[0 12 4] -Lf2<£>t£*#J 2 ttt»ft9. fffctd 

[0 12 5] #fc»#*8flE*0#7*>f **IBft 

[IDl] *&Wftt°>y?TyZfmW:<onMM1&l$:7F 

[Bi2] *mwytt°y?Ty7ms<DmMMmi$:^ 20 
[03] ^wafetry^T^^sgaoiMtJKiiii 
[14] *ftmftt a y?Ty7mm<nmmmm2&7jk 

[0 7i **w*tr y ^T y7 R mm<ommMm2$:7jk 30 
nasi *&wytt°y?T yy>mw<nnmtem3&^ 
[09] «^ jt t° 7 ^ r 5/ ysiconftf 1 4 

[0 10] **W*tTy^Ts'^ p aSltOllJlfi»«B4S:* 



[011] *38M3Ktfy^Ty^3£«OHJfi»ffi5Sr^ 
-T, ^ni/^^^^F^§:3t^^-O«^^^-r0 o 
[0 12] *»M*tfy^ry^»«<o|£ll6«Stt5S:* 

[013] *«w*try^r ^ygf^iWe &7jk 

[014] fitfflS«fe(Cj:5RES«>«lttllRaa:^-r^a 
y ^ Ho 

[015] 1 t ^ 7 !X^SI<0*^©« 

[016] (a) <0*tTs/^T 

[017] ^^m2<D%M°y^T 7^10^01 

[018] '&%z&\2<Dyt¥ y$T y^gB^S**^^ 

[019] FES^-y^t5^77 0 

[02 0] 2JIiE®UIcQ3fcT f ^ ^^co«it^j^r^i-0 o 

[02 1] 2JilB«JBJJ:i3it-5FE s*— ^<z>-&tf:iflS 

[02 2] 2HlE»HJc:*3ftSFES* — ^SrRW-TS 

[02 3] «J|bS*«*36 s <eV^»^<0 2JiflE»«(C*3«t 

F E S ^-^^Il^rMt ^ ^7 7 e 
[02 4] «aS*«** s ttVN»^0 2JifE»JBJ-*5«t 

2 Jfco^^^F 

3 = y ^ — h 

5 *M*U>X - 

6 yt'T'f*? 

7 %:%m* 
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